Apoptotic phosphorylation of histone H2B is mediated by mammalian sterile twenty kinase.
DNA in eukaryotic cells is associated with histone proteins; hence, hallmark properties of apoptosis, such as chromatin condensation, may be regulated by posttranslational histone modifications. Here we report that phosphorylation of histone H2B at serine 14 (S14) correlates with cells undergoing programmed cell death in vertebrates. We identify a 34 kDa apoptosis-induced H2B kinase as caspase-cleaved Mst1 (mammalian sterile twenty) kinase. Mst1 can phosphorylate H2B at S14 in vitro and in vivo, and the onset of H2B S14 phosphorylation is dependent upon cleavage of Mst1 by caspase-3. These data reveal a histone modification that is uniquely associated with apoptotic chromatin in species ranging from frogs to humans and provide insights into a previously unrecognized physiological substrate for Mst1 kinase. Our data provide evidence for a potential apoptotic "histone code."